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Field of the Invention 



The present invention is in the area of telephone call processing and 
switching, and pertains more particularly to intelligent call-routing systems, 
and equipment and methods for customizing and Personalizing Routing 
Rules and Protocol. 
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RflckgrounH nf the Invention 



Telephone call processing and switching systems are, at the time of 
25 the present patent appUcation, relatively sophisticated, computerized 

systems, and development and introduction of new systems continues. Much 
information on the nature of such hardware and software is available in a 



number of publications accessible to the present inventor and to those with 
skill in the art in general.. For this reason, much minute detail of known 
systems is not reproduced here, as to do so would obscure the facts of the 
invention. 

One document which provides considerable information on intelligent 
networks is "ITU-T Recommendation Q.1219, Intelligent Network User's 
Guide for Capability Set 1", dated April, 1994. This document is 
incorporated herein by reference. 

At the time of filing the present patent appUcation there continues to 
be remarkable growth in telephone routing systems, with routing done both 
at or near point-of origin of incoming calls, and at call destinations. For 
example, systems are known to the present inventor that perform initial call 
processing before routing an incoming call to a destination switch, and 
further routing is done at the call destination in computerized telephony 
equipment, often termed customer premises equipment (CPE). The present 
invention pertains most particularly to routing at customer premises. 

There are, at the time of the present patent application a considerable 
range of CPE systems available for use from various manufacturers, and, as 
state-of-the-art routing systems are typically computerized, there is a broad 
variety of software available for such systems as well. It is the software in 
general wherein routing rules are set, and the routing rules determine the 
decision-making paths a system follows in routing calls. 

In current art, although there are widely varying systems in the art 
relative to routing rules, all such systems exhibit a common drawback. 
Typically such systems, once set up (programmed) to follow certain routing 
rules and practices, cannot easily vary, and individual users or groups of 
users, cannot change the rules arbitrarily. To tinker with the routing rules in 



CPE typically requires a highly-trained maintenance technician (system 
administrator). 

What is clearly needed is method and apparatus which allows an 
individual user of a routing system, or a group of users, to alter and 
customize the routing rules of the system for particular purposes, which may 
change from time to time, depending on the users. 

Summary of the Invention 

In a preferred embodiment of the present invention a method for 
determining a destination for an incoming telephone call received in a 
telephony network having a service control point (SCP) to one of a plurality 
of workstations each having a telephone and a computer station with a video 
display unit (PC/VDU) proximate the telephone, the PCA^Us each 
connected to the SCP via a wide area network (WAN) is provided, the 
method comprising steps of (a) implementing a personal router at each 
PC/VDU wherein individual users determine personal routing rules for the 
associated workstation; (b) sending data pertaining to an incoming telephone 
call and a request for a destination from the SCP to individual ones of the 
plurality of workstations via the WAN; (c) negotiating a final destination for 
the incoming telephone call among the individual ones of the plurality of 
personal routers; and (d) sending a response to the SCP via the WAN, the 
response including a final destination for the telephone call determined as a 
result of the negotiation. 

further step sends the telephone call to the final destination by the 
SCP directing the network where to send the call as a result of the response 
in step (d) above. In some embodiments, groups of workstations are 



organized in call centers, each call center having a telephony switch to which 
individual telephones are connected with PCAHDUs proximate the 
telephones, and the PCAHDUs are interconnected via a local area network, a 
processor also connected on the local area network providing connection to 
the SCP via the WAN, and, in step (b) data pertaining to a telephone caU and 
a request for a destination is sent to individual personal routers via the 
WAN and the LAN, and in step (c) negotiation is via the LAN and the 
WAN. 

In some cases personal routers are executed on a server connected to 
the LAN in a client-server relationship with the workstations, and in some 
embodiments the client-server router executes on the telephony switch, 
which may be a processor connected to the telephony switch by a CTI 
connection, and the processor is connected to the LAN. 

In another aspect of the invention a telephone call distribution system 
for determining destination for an incoming telephone call in a telephony 
network including a service control point (SCP) is provided, comprising a 
plurality of workstations each comprising a telephone coupled to the 
telephony network and a proximate computer station having a video display 
unit (PC/VDU), the PC/VDO comiected to the SCP via a wide area network 
(WAN); and a personal router associated with each PC/VDU. The SCP 
broadcasts data pertaining to the incoming telephone call and a request for a 
destination to individual ones of the PC/VDUs via the WAN, and the 
personal routers negotiate a destination based on individual routing rules and 
the data pertaining to the call, and at least one of the individual routers 
responds to the SCP with a destination for the call. 
In a further action the SCP directs the incoming telephone call to the 
destination returned by at least one of the personal routers. In some 
embodiments, in the plurality of workstations, groups of workstations are 
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organized in call centers, each call center having a telephony switch to which 
individual telephones are connected with the PCAHDUs proximate the 
telephones, and the PCAO^Us are interconnected via a local area network, a 
processor also connected on the local area network providing connection to 
the SCP via the WAN. Personal routers may be executed on a server 
connected to the LAN in a client-server relationship with the workstations, 
and in many embodiments the call-centers embody a CTI-enhanced 
telephony switch. 

The apparatus and methods of the invention as disclosed in enabling 
detail below provide a simplified and efficient method for determining 
destination for incoming calls to a telephony network in a mamier that is 
both novel and solves existing difficulties in network call routing. 
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Rripf TlfsrHntion of ^^i. Drawing Figures 

Fig. 1 is a system diagram of a call-routing system in an embodiment 
of the present invention. 

Fig. 2 is a sample of a broadcast announcement record in an 
embodiment of the present invention.. 

Fig. 3 is a sample user interface screen in an embodimem of the 
present invention. 

Fig. 4 is a system diagram of a call-routing system implemented in 
client-server mode in an embodiment of the present invention. 
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Pr^^.;p.;n» nf thP Preferred Embodiments 

Fig. 1 is a system diagram of a call-routing system according to a 
preferred embodiment of the present invention. Dotted lines 123 enclose 
5 elements of the system native to a customer's premises (CPE). This 

equipment in a preferred embodiment comprises a computerized telephony 
central switch 121 connected by a data link 212 to a processor 223 rumnng 
an instance of a unique telephony server (T-Server) T-S 207. Switch 121 in 
conventional art distributes incoming calls (on Hne 105) to connected 
10 telephones, such as telephone 13 1 at a workstation 361 and telephone 132 at 
a second workstation 362. In various embodiments of the present invention 
T-Server 207 rumung on processor 223 exerts controlling influence on 
routing of incoming calls, as is described in fiirther detail below. 

In various embodiments of the present invention each workstation 
15 (361, 362) has a PC with a video display, such as PCA^U 33 1 at 

workstation 361 and PC/VDU 332 at workstation 362. There will be in 
most architectures many more than the two telephone workstations shown, 
each with an associated PC, but two are considered adequate by the 
inventors to illustrate embodiments of the present invention. 
20 PC/VDUs 33 1 and 332 in various embodiments are comiected on a 

local area network (LAN) 301 which also connects to a data file server 303 
and to processor 223 rum^ing an instance of T-Server 207. The arrangement 
of PCA^U plus telephone at each workstation is a common arrangement 
for many company facilities, and has become more common as more and 
25 more people become computer literate. Moreover, many companies are 
actively training employees in use of computers, and providing PC-type 
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computer equipme.., usually imeroomected by company LAN. for 
employees to use.. 

In 4e exemplary system shown, caUs may onginate at any remote 
cali-in poin, which is represented in Fig. i by region .00. referred to here,n 
as the network cloud. Network doud .00 may be a small regional portron 
of the world-wide network of corarected telephony equipment, or may 
represent the entire world-wrde network. An incommg call a. any pom. m 
. network cloud 100 is represented by vector .07 to service contro. pomt 
(SCP) .0. (typically a router in the network cloud), which m this example >s 
connected to an adjunct processor 103 and coupled thereby to an intelUgent 
peripheral (I-P) 102, a distribution processor 104 and a processor 208 
rum,ing a second instance of unique T-Server 207 as well as a staustica^ 
server (stat-server) 209. ,n this system call, are forwarded to swtch,2 a. 
„e customer premtses equipment over telephone line 105, and associated 
aata is forwarded in parallel to processor 223 over a digrtal network .mk 
2.0 Such systems, wherein data associated with a ca.1 is forwarded on a 
separate Imk from the call itself, are, to the inventor's knowledge at the trme 
of the present paten, application, not known in *e art, but are known to the 
mventor. TWs feature, however, is not required in practice of .he presen. 
invertion, but preferred in some embodiments. 

in embodiments of the present invention a call originating in the 
network cloud and routed to switch 121, destined for one of telephones 131 
or 132 or to another destination at the customer's premises, typically carrres 
a destination number, which may include a direct inward dialrng (DID) 
, feature, whereby a limited number of lines may be used to earn- calls to a 
larger number of final des.ina.ions, accompUshed principally by software 
techniques. Des.ina.ion may also be to a virtual number, of which many may 
te programmed, and T-Server 207 may be adapted to firrther route calls 



forwarded to such virtual numbers. The phone call may also have caller ID 
attached (originating caller's phone number), and in those cases wherein a 
separate network digital data link is accompUshed between processors at the 
origination end (208) and the customer's premises (223)cases a data packet 
associated with the call may be forwarded over link 210. Also, T-S 207, 
which interacts continuously with switch 121 in this embodiment, is capable 
of transacting with data file server 303, given caller ID and/or other data 
associated with a call, to retrieve fiirther information about the caller fi-om 
data file server 303. 

It will be apparent to those with skill in the art that incoming calls are 
not limited to two telephones as shown in Fig. 1 There may be many more 
than two telephones connected to switch 121, other telephony equipment, 
such as facsimile equipment and data lines may also be connected and 
involved in routing decisions and transactions according to embodiments of 
the present invention. Moreover, existing techniques, such as virtual 
expansion for routing calls with a certain number to multiple destinations on 
some pre-programmed protocol may also be involved. The simple diagram 
of a switch with two telephones connected is meant to be illustrative for 
description of embodiments of the present invention. 

It will be apparent to those with skill in the art as well, that a separate 
processor shown as processor 223 in Fig. 1, is not strictly required in 
embodiments of the invention, depending on the level of machine intelligence 
and sophistication of switch 121. Switches for customer premises continue 
to be developed with new levels of intelligent capability, and some may be 
capable of interacting with other elements of the present invention without a 
separate processor between the switch and a LAN such as LAN 301 . 
Processor 223 will be required to practice various embodiments of the 
invention with many existing telephony switches which may be used as 



u 



10 



15 



-9- 



20 



25 



element 121. In virtually all cases in practicing the present invention, an 
instance of unique T-Server 207 executing on a computerized platform will 
be required. 

In a preferred embodiment of the present invention routing 
intelligence is no longer confined to a central location such as telephony 
switch 121 or T-Server 207 running on a connected processor,, but 
distributed in a manner that individual users of the system may customize 
routing at their own workstations, using individual PCs. This is 
accomplished in large part by control code executable at a user's computer 
workstation. It is not required that the actual code be always at the user' s 
workstation, as it may be shared code resident at, for example a file server 
on LAN 301, such as file server 303. The unique code may be accessed 
from such a server and executed at any one of several workstations such as 
workstations 361 and 362 by PC/VDU 331 and PC/VDU 332 respectively. 
The location of stored code, and access to such code is not, however 
germane to the invention. In embodiments of the invention, an individual PC 
executes unique code to provide call-routing control for an individual. 

In embodiments of the present invention, T-Server 207 is adapted to 
cooperate with code executed at individual PCs to route incoming calls.. In 
this unique routing process there are at least two different mechanisms that 
may be used. In one mechanism, all calls are routed to a single routing 
point, and each individual routing application registers with that routing 
point In this case a record of each call is broadcast on LAN 301, as will be 
described more fiilly below, and filtering occurs at each PC router. In a 
second mechanism there may be a virtual routing point for each PC using a 
personal router on the LAN. In this second case there is no need to 
broadcast call particulars on the LAN. This second alternative is typically 
more expensive than the first, and there are currently rather severe 
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limitations on how many automatic call distribution (ACD) queues or 
routing points may be allocated on a typical central switch. 

Referring now to Fig. 2, and presuming the first of the two 
mechanisms described immediately above, with each incoming call, an 
overall record of the call, prior to routing, is broadcast on LAN 301 . This 
overall record can take a number of different forms, of which the example in 
Fig. 2 is just one exemplary form. In this example the overall record consists 
of four data portions. One data portion consists of elements 201 and 202. 
Data element 201 identifies this portion as the caller ID associated with the 
incoming call, and element 202 is the caller ID number. A second data 
portion consists of data elements 203 and 204. This portion is a data set 
which may be transmitted via link 210 to processor 223 in parallel with the 
incoming call, or may be composed partly of data retrieved from server 303, 
using other call data as a pointer. Element 203 identifies the data as a data 
set, and element 204 is the pointer. Similarly elements 205 and 206 
constitute a direct inward dialing (DID) number, and elements 207 and 208 
fix number of rings. 

A central element in the present invention is that a user at an 
individual PC runs an instance of a personal router application, providing 
that user with instant and complete control over routing of calls meant for 
that user (or, in some cases, associated users). The user's PC, such as 
PC/VDU 33 1 is connected typically by LAN to a processor such as 
processor 223, in turn connected to the central switch, such as switch 121. 

At the computer portion of an individual workstation, such as 
PC/VDU 33 1 at workstation 361, the user has access to the local application 
which is interactive with code executed at T-Server 207 at processor 223, to 
control and customize routing for incoming calls, depending on certain data 
elements in the broadcast announcement record (Fig. 2). As a part of this 
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unique capability to program routing responses, the individual user may in 
some embodiments load to his/her VDU a unique user interface, an example 
of which is shown in Fig. 3. 

Fig. 3 illustrates a window presentable to a user at an individual 
workstation, compatible, for example, with Windows operating systems. 
This is an input and display interface for a personal router, a variation of 
which may be assigned to each of selected employees to provide these 
individuals with an ability in conjunction with the premises telephone 
equipment to customize and periodically adjust the routing of certain 
incoming calls. In this example, the interface is for company XYZ and 
limited to employee John Doe. 

Through the individual interface, John Doe in this instance, may 
program in a relatively high-level language, routing preferences for certain 
incoming calls, according to data broadcast for such calls on LAN 301 . In 
the case where each user has a dedicated routing point, an incoming call is 
directed to the individual's computer, and the broadcast is not necessary. 

In this example John Doe has programmed his interface to pick up all 
calls having Caller ID matched with a list "listl" after nl rings. Listl is 
resident in John Doe's database associated with his own Personal Router, 
and John Doe may call up this list and amend, delete, and expand it as he 
wishes. The number of rings nl may be any convenient number to 
accomplish John's purpose. 

John Doe may program negative lists as well. Although not 
specifically recommended, a negative list could be used to hang up on all 
calls that have an ID associated with a company or individual that has been 
making harassing calls to an employee, or to shunt such calls to a special 
tracking program or the like. 



-12- 



John Doe in this instance has also progranuned his personal router to 
send all calls bearing his assigned DID number to the telephone at his desk 
after 0 rings, and to an answering machine after n2 rings. Associations with 
data sets may also be made, comparing such data sets to stored profiles and 
the like. At the bottom of the display in this example a status summary of 
calls may be provided. A user may choose to have this window resident on 
his computer screen as a pix-on-pix, or to hide it and call it as needed. Also, 
it will be apparent to those with skill in the art that it is not strictly required 
that each selected person having an associated routing interface assigned 
have a computer at his/her elbow. For those persons not, for one reason or 
another, inclined to program their own routing, the interface may be called 
up and done by another, with appropriate access security applied. A 
secretary or system administrator may perform such Sanctions, using any 
workstation connected to company LAN 301. 

The user interface at the user' s workstation can take any of a variety 
of forms, and have a variety of functionality. Typically, when the user logs 
on, his system will be configured to execute the unique application to run in 
the background, and to monitor for incoming calls at all times the user is 
present and active. It will be apparent to those with skill in the art that this 
can be done in a variety of ways. The interface, for example, may be a 
Graphic User Interface (GUI) wherein icons may be used to represent calls, 
callers, and other users, and the individual user at one workstation may 
select to display icons as desired. In this alternative embodiment an 
incoming call may appear on a user's PC VDU as a small telephone in an 
amiouncement bar. Such amiouncement bars are familiar to those with skill 
in the art, such as seen on Operating System Desktops, where an e-mail 
arrival may be indicated by a letter icon and a sound. 
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m such an embodiment, by moving the screen cursor to the telephone 
icon, which may be programmed to "ring" or to vibrate as though it is 
ringing, the user may activate a text balloon amiouncing the caller ID or 
other call data, or such data may be displayed directly in the icon. The 
system can be configured in such an embodiment to allow the user to route 
the call to his own phone with a click, to hang up with a double click, to 
drag the call to a holding queue (represented by a basket, for example,) to 
send the call to an answering machine, which may be done by dragging and 
dropping the telephone icon to an answering machine icon, to transfer the 
call to another person by dragging and dropping the telephone icon to an 
icon representing another user (such as the instant user's secretary or 
supervisor for example). Those with skill in the art will recognize that the 
functionality through the use of dick and drag-and-drop procedures is very 
broad indeed. 

Actions taken at the personal router interface at an individual PC on 
LAN 301 in embodiments of the present invention are codified as 
instructions on the LAN to T-Server 207 (in most cases) running on a 
processor such as processor 223, connected to central switch 121. If an 
individual user at a workstation, for example, has received an indicator of a 
waiting call, and has dragged the ringing telephone to his secretary's desk 
icon in his interface, his personal router interacts with T-Server 207 to 
instruct switch 121 to reroute the call to the secretary's telephone. In a 
similar manner, most actions at a personal router become instructions to 
switch 121, and in general each user having access to such a personal router 
can program responses to calls and respond to incoming calls in real time 
with a broad set of available responses. 

In embodiments of the invention, not necessarily all calls are routed 
by personal routers executed on PCs on LAN 301. There may also be over- 
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riding routing rules programmed into switch 121, such that certain calls or 
types of calls are always handled in a certain way. Rules m switch 121 may 
also determine the fate of calls that are not eventually routed by personal 
routers For example, all calls alive after seven rings may be switched to a 
recorded announcement, and the like. In this manner a very broad freedom 
of routing may be accomplished, with security and flexibility to adapt for 
changes in the organization. 

It will be apparent to those with skill in the art that the division of 
code and ftinctionality between server 303, T-Sen.er 207 ninning on 
processor 223, and individual workstations on the LAN is somewhat 
arbitrary, with the requirement that individuals at the workstations have 
interface access to customize and update personal routing rules. 
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In another aspect of the present invention a Personal Desktop Router 
is implemented in a Client-Server architecture. This embodiment is 
illustrated with the aid of Fig. 4. In this embodiment a router 401 is 
provided and executes on processor 223 which also executes an instance of 
T-Server 207. Router 401 in this instance is a central router having routing 
rules divided in sections dedicated to each assigned user or DN on LAN 301 . 
Unique Client Interface Packages represented by elements 401a and 401b 
are provided at individual workstations such as workstation 361 and 
workstation 362 connected to LAN 301. Client Interface Packages 401a 
and 401b are for the purpose of allowing users at the workstations to edit 
their own personal routing rules, much as has been described above for 
personal routers according to embodiments of the present invention, wherem 
the routers execute at the workstations. 
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,„ this CUent-Se^r embodiment of the presem inventio,, the actual 
.outer software exists and executes as one router 401. CUem Packages 4,Da 
and 410b may be implemented as a Graphical User Interface (GUI) wth 
iconic drag and drop features as descnbed above with reference to Frg. 1, or 
may be of another suitable type designed .0 allow interaction wrth router 
401. 

U will be apparem to one with skill in the art that router 401 , in this 
embodiment, is not required to.reside in processor 223. bu, may reside in any 
other machine capable of executing the router and connected or coupled to 
, LAN301 such as switch 121, ,t will also be apparent to one wrth stall m 
the art that while router tetion does not occur at individual workstatrons 
361 and 362 in thts particular embodiment, editing capabrlities provrded to 
the user via client packages 401a and 401b can remain essentially the same 
as described in previous embodiments taught herein. 
,5 ,n typical embodiments, router 401 is configured to allow a group 

manager or system agent to perform higher level confrgurations to routrng 
rules such as type of calls available, call parameters, user funcUon or 
location changes, etc.. while individual users may. ttoough their interfaces, 
configure routing rules for their own calls, within the boundaries set by the 
20 supervisor . 

It will be apparent to one with staU in the art that any configurational 
division of editing capabiliues may be employed wrth reference to rouhng 
rules as they may exist in any given apphcation without departing from the 
spirr. and scope ofthe present invention. A server-based router such as 
« router401 in this embodiment, wherein a unique clrent package is provrded 
for editing purposes at a user's workstation, such as workstation 361, ,s 
heretofore unknown to the inventor. 
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,„ .he e.bodtoe„. n«ra.ed by Fig. 4 oo— ion over analog 
,.,„es ,05 and data .in. 2,0. and Che, funoUons of .he system, is essentia.,, 
.he same .n n.e.hod as is i,.us,ra.ed in Hg. , and described above 
„.oF.g. ,, A,so.ne^vor.c,oud — * 'J'^^^^ 

„eessen.ia„y.hesa.easin.hee,„bodin,en.inFig. .. For ..s reason .eh 

,e.a., as .o .he dynan.cs of and pa.hs of co— ion » an e.bod.n,en. 
„f .he presen. inven.ion with respec. ,0 Fig. 4 are no. repea.ed here. 

,n anote aspec. of .he invention routers a. differen. ,eve,s, 
inCuding, for exan,p,e. a centra, rou.er in .he networ. Coud. such as a. an 
SCP routers at switch .eve,, such as at a CTI-enhanced ca,, center, and 
.outlrs at a persona, .eve., such as .he persona, routers disCosed h, *e 
present speciflcafon. whether executing entireiy on persona, cotnpu^ 
Lions or in a Cent-server mode, may negotiate rouUng between them. 

I„ embodiments exhtbiting tWs nego.,a.ing aspect, routers at different 

:ersona,routersare.nuse,a„d.ndividua,userscanse.and.terthe,row^^^^^ 
Ling ru,es, ,t is ,ui.e possib,e .hat two or more persons may ave set the,r 
persona, routing ru,es .u a mamrer that there w,.. be contenfon for arr 

ncoming ca,,. A» one of many possib.e examp,es, one agent m a ca« «n^ 
,„ nray have set routing ru,es to rece,ve a,. Cs ..om Sp»sh-spea.ong chent 

Janotheragen.mayhavesetru,estoha„d,e..c..sfromsen.rc^^^^^^ 

A ca,, from a senior citizen whose first .an^age is Spanish ts not c.ear.y 
,„tended for one agent over the other, and negotiatton is necessary. 

Negotiation in this case may be between the mo persona, routers, or 
„ hetween each of the persona, routers and a sw,tch-.eve, router. NegoUaUng 

.ispute. preference may be given, for exampie. based on busy status ,oad 
at ems, time-of-day, and many other critena, and criteria can be wcghted. 
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,„ embodime»,s based on .his negomtion aspec, of .he inven.io„ .he 
arbitration process ultimately routes the calls. 

,„ some embodiments central routers, such a. at the SCP level, are 
elinuoated altogether in the conventional sense that the SCP arbitrarily 
establishes routing based on av^lable information In such a system Ure 
forwards requests based on incoming calls to lower-level routers, and calls 
are routed to switches arrd ultimately to final destinations based on 
negotiation and instruction ftom and at the local level. The SCP in essence 
broadcasts data based on an incoming call and a request for a destinatton, 
and local routers through inter-negotration. direct the call to or away from 
their own destinations based on rules and arbitration schemes that, may, m 
some embodiment., be updated by persons at the final destination level. 

It will be apparent to those with skill in the art that tirere are many 
alterations that may be made in the embodiments of the im-ention herem 
descrrbed without departing from the spint and scope of the invention 
Some of ti,ese have been described above, such as ti-e use of a telephony 
server hke T-Se^r 207 running on processor 223, In some c^es such a 
server is not needed to practice the inventron, as was de^ribed above. 

Many of the functional units of the system in embodiments of the 
, invention may be implemented as code routines in computerized telephony 
equipment, computer servers, and individual workstations, ., is well-known 
that programmers are hrghly individualistic, and may rmplement s,m.lar 
toctionality by considerably differem routmes. Also, the invention may be 
apphed to widely varying hardware systems, Furtirer, hardware used to 
5 practice the invention may vary in many ways. There are simrlarly many 
other alterations in the embodiments descnbed herein which wUI fall wrthn 
the sptrit and scope of the present invention in it's several aspects de.r,bed. 
The invention is limited only by the breadth of the claims below 



